Seat No.: Enrolment No.:

DIPLLOMA ENGINEERING — SEMESTER — IIT « EXAMINATION — WINTER 2015

Subject Code: 330503

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: INDUSTRIAL STOICHIOMETRY

Time: 10:30 AM TO 01:00 PM

Instructions:

1.

Q.1
U4 1

Q.2
Y4 R

Q.3
U4 3

Attempt all questions.

2. Make suitable assumptions wherever necessary.
3.
4
5

Figures to the right indicate full marks.

. Each question carry equal marks (14 marks)
. Atomic/ Molecular weight Na=23, $=32, O=16, H=1, C1=35.5, C=12, P=31,

Air=28.8, Br= 80, Fe=56, S=32.

(a) Define:(1) Limiting Reactant (2) Excess reactant (3) Conversion (4) Yield
o eull ML (1) @H1Elo yBas () AdU ulSas

(3) et (%) Ales

(b} Do the following conversion
(1) -40%F to °C (2) 5 atm to N/m? (3) 3 g/em® to Kg/ m?
{4) 150 J to calorie (5) 4.5 hp to Watt (6) 0.1 N to H2S04 to Molarity
(7) 10 kgf to Newton

ol UicR 52.(1) 40 ° F &l °C () 5 alciary &l o3 /112 (3) 3
oL /AMLE ol BoawHlE (¥) 150 e &l 3l (W) 4.5 gloul. &l e
(s) 0.INHS0: Ul HcUREl. (9) 10 B.ow. wa &l o2jeat.

{a) ProvethatCp-Cv=R
M Wlld sA 5 cp-Ccv=R

(b) Calculate mass of NaOH required to prepare 2000 ml of aqueouns (1) 0.1 N
solution (2) 0.5 M solution (3} 0.2 molal solution, Density of solution 1.11
gm/cc.

ol oflA A 2000 ml wc{lad alagl olollalal M2 %33 NaOH ol aels(l
aRLAZl 5R.(1) 0.1 N Gletll (2) 0.5 M lelll (3) 0.2 Hleel alall, slaets(l

tolcll = 1.11 aH /A2,

OR
(b) Gas mixture has following composition by volume at 101.325 KPa and 300 K
, 02 =16% ,CO =4 %, CO2 = 17% and N2 = 63%. Calculate average
molecular weight and density of gas mixture.

ol cyell 3ls MAsetell 101.325 KPa €6l wal 300 K clluHlal s€ yrudl
2stelt W YHIEL B. 0,=16% ,CO =4 %, COz = 17% Aol No=63%. «ll
L (A1QLotl AU WUQEUR Ul Uotcll A,

(a) Prove that Mole % = Pressure % = Volume%
W Al 53 5 Wl ¥ = ol % = SE ¥
(b) Derive equation for Ideal gas law.
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Us. Uy o
(b)

wled aly Hdell Rareg wlswL drRdl,
OR

Explain Hess’s Law of constant heat summation with example.
duoll [ Gegaul A wHancl.

A stream of Oz is to be heated from 350 K to 1500 K.Calculate heat to be
added for gas flow rate of 1 Kmol of O2.The molal heat capacity of gas is
given by,

Cp =26.0257 + 11.75 x 10°°T — 2.3426 x 10-°T? - 0.5623x107° T3 KJ/Kmol.

1 6.1t 0;yals A 350 K Yl 1500 K 2H s2cHl 2Ud 8. %l Hled

¢le 3uRél
Cp =26.0257 + 11.75 x 10°T — 2.3426 x 10° T2 - 0.5623x10"° T K¥/Kmol.
lat ol pucuHi 2aAa dlas] yeau .

Explain sensible heat, latent heat of fusion, latent heat of sublimation and
latent heat of vaporization.

wendl. AR dle , dze dle uls wiwel , dge dle uly woc{lAaa,
Aée 8le s AulABRalet.

Acetic acid is manufactured by oxidation of acetaldehyde.100 kmol
acetaldehyde fed to rector per hour. The product leaving the reactor
contains14.81 %acetaldehyde ,59.26 % acetic acid and rest oxygen{on mole
basis).Calculate % conversion of acetaldehyde.

ARcSlalssell U EA3 ol AREs RS of Geutest sRaUHL wud
8. 100 kmol BR2LcSlel8s Ul scus Ralseul $ls san wd 8,
RAlserell Aluer 14.81 % ARIES1EL8S ,59.26 % WREs AR wlal
A W EAet el YA 8. dl AR2IES618S0) soaadel 25l

aell.

OR
Explain recycling and bypassing operations with their significance.

RausEAol dal olarut{lol 20ud et ofl uotealdl wd wul 53,

A feed to distillation tower contains28% benzene and 72% toluene. Distillate
contains 52% benzene and bottom contains 5% benzene. Calculate mass flow
rate of distillate and bottom for 1000 Kg of feed per hour. Also calculate %
recovery of benzene. All percentages are by mass

[Areieat alare] gls 28% WBel 72% 2lcet dxol gLl YR
8.[RIR d yas 52% d@Bet wal dldlauell yas 5% dBet uAd 8.
l 1000 (3.2U./5¢cs gls M@ RRRUR A yas ol dldaustt yeus daul
Aot Asadl estHi awell.

Define (1)Mole % (2)Power (3)Molarity (4} Specific Gravity
(5) STP & NTP{(6) Derived quantities (7) Equivalent weight

cllull 3l (1) Hlel % () UWlaR (3) Hleu3lEl (¥) [dEe uetdl

(W) STP wal NTP(S) AU AR (9) deLelR.

in Deacon process, HCl is oxidized by air to produce Chlorine.30% excess air
than theoretical requirement is used. Find out weight if air supplied per kg of
2/3
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acid oxidized
4HCI + O2 —32Cl2 + 2H20

350t YAMHL HClo] (@320t scltal 531 selllRol cllyy olollelelltl
A B. vl 12 Rlotullels ¥3Rcl 5cll 30% Ay &l cluelMl wid 8,

dl 1 (3.0 AR W2 aunAet sctell oLl aoretHl 53l
4HCI+ 02 —» 2Cl2+2H20

OR
Find out Net Calorific Values for following two gases at 298 K
(1) Propane (C3HB) ,GCV=2219.71 Ki/Mol
{(2) n- Butane (C4H10) , GCV=2877.40 Ki/Mol
Latent heat of water vapor = 2442.5 KJ/Kg.

o(ldoll A a2l H2 o2 3clllgls Acylell 298K dlumial agLetsl 52l
(1) Ylet (C3HS) ,GCV=2219.71 Ki/Mol
(2) ollet 6Y2el (C4H10) , GCV=2877.40 Ki/Mol

Aée gle s dle’ dulR =2442.5 KI/Kg.
Briefly explain Proximate and Ultimate analysis of coal.

AHll: sletle] YAz wa wedlie Asu@Al.
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